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Abstract: A heating system and a reasonable structure of the
air duct structure are designed to achieve the purpose of
improving the passenger compartment thermal environment.
The structural parameters of the heating system are
optimized. Aiming at the four factors such as the chamfer
radius of the air outlet, the angle between duct axis and X
axis, the height of the outlet and the type of return air grille
on the thermal environment of passenger compartment,
according to the orthogonal test theory, the optimal design
scheme is determined that the chamfer radius of the air outlet

is 60 mm., the angle between duct axis and X axis is 110°, the
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height of the outlet is 570 mm, the type of return air grille is
7-6-280 X 5. The computational fluid dynamics ( CFD)
simulation of the optimal design is carried out, the
temperature of the heads and the feet of the driver, passenger
1 and passenger 2 are monitored, the result shows that the
heating system of the optimal design can greatly improve the
thermal sensation of the driver, passenger 1 and passenger 2.

Key words: passenger compartment; thermal environment;

numerical simulation; orthogonal test; optimal design
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Tab.4 The optimal level combination of
the drivers head

HAOEA KBRS R B, 1
Y/ mm X#kMA/C) RE/mm Sy

Ky 63. 90 63.70 65. 20 63. 80
K; 61. 80 63. 60 62. 90 63. 80
K; 64. 10 61, 60 62. 60 62. 70
Ky 63. 90 64. 80 63. 00 63. 40
3] 15.98 15. 93 16. 30 15. 95
k2 15. 45 15. 90 15.73 15. 95
k3 16. 03 15, 40 15. 65 15. 68
ky 15. 98 16. 20 15.75 15. 85
K Az By G D, /D;
R 0. 58 0. 80 0. 65 0. 28
ERIF BCAD

F=5 RR1LBMIERMAEEE
Tab.5 The optimal level combination of crew 1 head

WREES  RER%S RO B 3.0
F2/mm  XHFA/C) BE/mm Bt

K 65. 40 68. 60 67. 60 67. 50
K> 66. 30 66. 00 67. 60 65. 20
K; 67. 60 66. 90 66. 30 67. 40
K. 68. 60 66. 40 66. 30 67. 80
B 16. 35 17.15 16. 68 16. 88
2 16. 58 16. 50 16. 63 16. 30
ks 16. 90 16.73 16. 48 16. 85
ka 17.15 16. 60 17. 20 16. 95

K Ay B Cy Dy
R 0. 80 0. 65 0.73 0. 65
FRIAF ACBD/ACDB

%6
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Tab.6 The optimal level combination of crew 2 head

HXOfSA  RERLS RO EpNs|

e /mm  XihFkMm/ O HE/mm E<%i
K1 65. 60 67. 00 67. 60 65. 50
K, 66. 40 67. 40 67. 60 67. 40
K; 68. 10 68. 60 66. 30 68. 30
K 67. 70 64. 80 66. 30 66. 60
b 16. 40 16.75 16. 90 16. 38
k2 16. 60 16. 85 16. 90 16. 85
ks 17.03 17.15 16. 58 17. 08
ks 16.93 16. 20 16. 58 16. 65

K A3 B3 C1/C2 D3
R 0. 63 0. 95 0. 33 0. 70
TN BDAC

RT BRGHNBERAKTEE

Tab.7 The optimal level combination of drivers foot

HXOEA KRS HXO Ep

H4/mm XM/ ) RE/mm syl
K, 35. 00 35. 00 35,10 35. 80
K, 32. 30 35. 80 33,70 34,20
K; 32. 70 33. 40 34. 10 33.20
K, 37.70 33.50 34. 80 34, 50
k1 8. 75 8.75 8. 88 8.95
ks 8. 08 8.95 8.43 8.55
ks 8.18 8.35 8.53 8. 30
by 9.43 8.38 8. 70 8. 63

KF A4 B2 C1 D1
R 1.35 0. 60 0. 38 0. 65
TN ADBC

RS RR1HTMERRKEAS

Tab.8 The optimal level combination of crew 1 foot

HXOEA KBRS HXO Epn
P2 /mm XHRA/C) RE/mm ARy
K, 28. 00 28. 60 28. 70 25, 50
K, 26. 00 27. 90 27. 80 27.00
K 27, 40 27.10 27. 80 31. 40
K, 29, 40 27. 20 26. 50 26, 90
k1 7.00 7.15 7.18 6. 38
ks 6. 50 6.98 6. 95 6. 75
ks 6. 85 6.78 6. 95 7.85
by 7.35 6. 80 6. 63 6.73
KF A4 Bl C1 D3
R 0. 85 0.38 0.55 1. 48
ERIFT DACB

R9 RR2HTBMERRKEAE

Tab.9 The optimal level combination of crew 2 feet

HXOEA  XBEghgksS HXE P
P2 /mm XHRA/C) RE/mm ARy
K1 29. 40 31. 90 32. 20 31, 60
K 29, 50 31. 40 30, 50 29. 10
Ks 31.50 29. 20 31.10 31. 30
K, 31. 90 29. 80 28, 50 30, 30
k1 7.35 7. 98 8.05 7. 90
ks 7.38 7. 85 7.63 7.28
ks 7.88 7. 30 7.78 7.83
by 7.98 7. 45 7.13 7.58
KF A4 Bl C1 D1
R 0.63 0. 68 0.93 0. 63
TRIFF CBAD/CBDA
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Fig.11 Temperature rise curve of monitoring stations
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